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^gBJifciU PDP (Plasma Display Panel : 7? ^r-f ^7U<f;^;!/) s 
PALC (Plasma Addressed Liquid Crystal display) ^FCDFPD (Flat Pane 

1 Display) ^«sgJ&&tf*©^ii;£&&tF£Clft£m^F P D S feot 

(ft*&ffiGD§&BJ3) 
6£3fe£$s S^fcf-A^^, 4*>71s-t<< 

a^^«tlfc^g|^<©^^^i:L-C> MgO^, Ms (OH) 2 f&5fc N Mg 
O^S^Mg (OH) 2©*g£-i|&5fcs ic^ii^i^^b^IIS'^^^WLfe^-X 

3-6 7 4 3 7^ 7-220640 9s 7- 1 4 7 1 3 6^ 

IS}* 7-335 1 3 4^, ftm^S- 1 111779, *$K§¥8- 11117 8 
9s #33^8-2 12 9 179. 6 — 3 2 5 6 9 6 9s *SB§^8- 167 

3 8 1 9x £?B8¥ 8-264125 9, ^fH¥ 9 - 1 2 9 4 0 9s 9 - 1 

2 9 7 69s ftM¥$ - 9 6 7 1 89&£") o 

«?jfcw*m#Wa%£ti-r^* (^7-2 0128 09) • ^<o=**^f» 
mm4-cfcts naiittM g o ttAt «bx®-« 1 7 y n-cwr bp^m 

stt:jst)s MsOi-x-yFy ({BUs 0<X<1, 0<Y<1) CD-J&sSTSg^ft 



*7 yfMbMgOizxmi&istiZ* 

ta»U £<DMsOflmxefc#T?*«(f>fc:i»j3cjh,afc N giCCO^H.O 

: p.H8-123&tf p . 291-295 (1997) ] . d iic <fcixiis HiO, H,, Oa, CO, 
CO., Ni^O^ijfttJ^^^PDPOi&^^^^^^O^^fcl^SS 

£#3*36**1X^4 (ft&8¥ 1 0- 1 4 9 7 6 7^1 
T.Lee et al;*LaFi coated MgO protecting layer in AC-Plasma Display Panel 
sMDW'99,p. 72-75.) 
±BWW 1 0-1 4 9 7 6 7*&ifctt, ftMtMb&ft^ 

»3ft:*Se#*3l53*iXV>*. C©^fc<j;?)PDPc!)Sa^Tii, #&jss©* 
W#-H$«««fc J; DttBSftxv^cDX* &8K0&irK£JgJBtfJ&j&3*i,& 

£ fcW.T.Lee£0±f2:fciiftX&> M g Ofi«JBt±fc:3a$H4<©«V> LaF»|a- 

*mwisa v j: t> <st\&mtt t § 5 c t <* tvx a . 
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Mg (OH) 3 «&3fe, SfcV^MgOi&sfc&tFMg (OH) 2 ©iM*SSI^Lt 

*c&m£ft. »««H4#«Tf *B»jiiii#*ofc. 

±C«*0*tR|3P7-2 0 1 2 8 O^&Bfci^ixfcT'SXv^-f 
m&itmtoJz&^&lb^ «BBfc UTMgO«*ffi^fc»^J; 

±S2^3fe©^58¥ 1 0 - 1 4 9 7 6 .7-9fi*SV¥.T.Le«c,(0^:«fc:|3« 
BISassHjag-T — B3«B«C £*«B«©*»l»Ji:»*#^+^-c 

S(r±IBW.T.Leee>CD^:iK-ei± x MgO±tC 5 — 9 0 nmOLaFat^^ 
T:fe?K C<Z)<fca^2Jg»j£-Cii. -tjgja© L a F stf*^ y * C «fc 5 f»£$ ft* 

»#r* 

*BBO»2©BBDtts FPD«aftBStz«lt*B^, B«Xt±ftBK4'<0 

M g O f¥ * <© C O 2 *f X H t O jtf * £ Rfo T S © £ y y fc#J #|fi±3fc t \ 
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&#l&!Tr*C MgO^ASFPDfc^SfcMgCCU^Ms (OH) *m 

(MgCO,^) ^mit^S (Mg (OH) tSSO. #£j£#*i;£<D£JS$it 
Xt±#B&« £ F P D V* c £ fc 

«ss mj& * <z> n & # m * ait t z c t c * * a 

*t8»(S*lfll±r*£ii3&«T?**x FPDffl&S«;&tf£*v:£Mv>*:FPD*& 

fc^s^fl^i± N hi stria 2 wi^t:, &mi 3&mmizMgo 

, CaO, SrO, BaO, 7^* 9 ±«tt#ftftttt u < tt#±ffififttt, X 

1 tffitt**ifcFPDffl««K-cH:. «**14aoaBl#7*;ft 
«r« 1 4 bC«t D*«S*LSfe^ FPD10 (H2#j!>) 

4#*JK*fcft«rfflW£*iT*> 1 4 a^OMgO^^*© 



&F PD 1 0<Z>#tfg£fc&-5 3$Zti<D$>2>Mg C Oz^Mg (OH) 

$fc&4£l 3<ct*&BJKl 4©-3*««l 3 i:l»JBgSR«»i«HeH— oK*«El 
4 a#g#£*i£©-£ N 3MM*;uC±b«Mtl4#a£;Kl 3 £3W»*1\ 

, CaO, SrO, BaO, TJV* y ±mtiL<£&{tmm b < tt*±»«<b*&, X 
51^3 4 atf 7 y^iCt^S^tvfcMgO, CaO, SrO, BaO, T 

ttJlfciDttS^rftSfctt* FPD10 (S34#flR) CD^jgsSSlc^VNT^SfjK 
3 4#*»#fc:£B#|S!Bl£*VT$x )«*34ac|J(?)MgO^^*0COi^ 
-?>HiOif^i:J6i:SJ©U*^* ^<^m?k. JBS#3 4 a^CMgO^FPD 1 0 

*A:7yft«iJB14bttM0xFT (MttMg, Ca, Sr, Ba, 7Vl/#y± 
*fc7yfts»Jll 4b%#***7**<fcjWfcMsO, CaO, SrO, BaO 

, T/i/*y±*«^«-rts4»*b<tt#±a«fli«, xttr^*y±»«fl3«jarr 

XC#;*#7**<biWfcUT7*J|l*ryl % 7^{b**<f^. BF 3 . SbFsX 

s 7 vfcV3mz>mg% 0 . 1-1 0 0 0 nm<z>l£ffli*3fc:i£;£t- *cr t&IZ&L^ 
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, CaO, SrO, BaO, 7fr*V±m&&1Afctom\s<&#±m&tom, X 
4a*»«T*ifii:v C©K*fltl 4 a*#*tt7y*fbiWfcT« 
£^tr F P D ® ftMtCDS&j&ttTft -5 . 

MgO^FPD 1 0 (B2#JRD Vfflfc&tvTfigtzMgCOs^Mg (OH 
) t*fc»M«t,fcUfc»* ^IS^lfBMgCO^Mg (OH) s««»^f 
*«if^«iaxe^M*«|txa:K^X«iaxjB%#< ii:#^t s FPD 1 0 

3»3*JR8 fc6l*|§BJia: N »*^7 R:»*«i9i-C*oT> Ht= 12 1 SOTS 2 fc:^ 
Ml3^SCK*»1.4a^.$«-eMt5iSi:, 

$itzT&ww i m'rz>zL£{z& 1 4 GL<D&mtzy yfcmm 1 4b*s«t 

4 a^Ufett*ot, Jftfcttl 4 a^iC7yft«US 1 4 b£ 

pd&**&m*o«<diiuuk (Mgcoaf) **fl*fb* (m s (oh) ««) 

CD±J8 * BSltifc V> ttlPM r * C 2: # T! $ « . 
SI&919 i3tt«4BQltt* »:&»7fcfl|;6*M!T«&t>T* £t:nisrf!§l2ic^ 

*14 a£*S&fcSSLfc^fcm*#:l 4 a**»4>T«IJ«tT»*# 1 4 a% 
«H4<b^*5x«a:. ^7tt7 y I^JCt^it 5 ^ c i t>J&*#l 4 
a <£>3fc® 1 7 v fcysm\ 4 b *»*t*xi 2: ft^tr i £ b. T2> • 
£0»*«9fcC4B^nfcFPDffl«ai«CDa«ait^iS-T!ii. a&*13cD*H|fc 
4 a&5&fi£bfc&fc:::<DfflS:*;#:l 4a**ftt*8tt> flt*tt: 1 4 a 
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0*nCFPDCtt3feMgO«0ftBt% (MgC0 3 §) -tdcHMb* (Mg (0 

H) >«) &&!££HTb. m*ftl 4 a4WtMt5wi:Cj;!)^l 
4 a^?Stt<b$-n> flt*^ 1 4 aO^SOM g 09<D^S% (MgCOaS?) ^>2k. 
&<b$l (Mg (OH) ,m VCOiRTfRtOtLXfalzZfiZ* COttftTK* 
#14 aO*It7 yfcVam 1 4b$Mt-5Ci:{:i^ 1 4 a£>^M 

ftyyibfami 4b£.£y)&m$ti» ugomvi&mM (Mgco^) +*Mih 

m (Mg (OH) tm ®£j£*K±^J±»J«T5£&#T?**. 

aififc:7^-fb«BJBl 4be^Ufc^fc^"e^t5J:, 1 4 a#r5 

&£*t,3<Z>-C x JK*fl:l 4 a £{g&*»fc:M g OSfcDzk&'fb^J (Mg (OH) # 
££g£*iT%H*0 i: ^O^cD^St^O^K^fwi^lgl^^l 4a© 

flt&4tl l£ft3*B91H\ m3&Tfm4tz^T £-3*:. MgO, CaO, Sr 
o, BaO, 7*;t/*y±8«^K*b^L<tt^±g&4b^, y ±m 

SSjlltir^CtCibMgO, CaO, SrO, BaO, J*jU*i »;±SH«-&» 
<b%^ U < fcfc#±»&te4fc , XttT^V* y ±MK<b4b&V*±M*mttcD*frK 

Yh«&ov>r^^<D*&5k^7 y<btf»fcT*arsx@i: x coy yfb^jjgtci; t> 
SS^tlfcMgO, CaO, SrO,_BaO, >; ±«^K^b%^ U < 

x«£ s * hXJ±JRffi#tt«*/SV>TaMgl 3fiD3eM£j&#:3 4a$i 

* It h F P DAftIM0S«^T . 
£(0f^l lCS«d^FPDA«ni(0«l^-Ctt, 18*fl:34a*eD 
MgOif^FPD 1 0 (04^f8U (Dillt^ottSfeMgCOs^Mg (OH 



) bfctMfcfc. ^ig-ClfeMgCO^Mg (OH) «*%»5fer 

*«*^ffl?|xai*WftfijtXttK3tf^«fcaxfi*®< FPD 1 0 

£fclt:fc^7fci\b 1 1 v>rtiiPt:#$«KK:*v>-Cs 6 OTo 

r rOtf***? ySfcfcSUfcJ: tK MgO, CaO, SrO, BaO, 77U*y± 
g(*«Kffittl« b < tt*±MHbtt, XttT^* y ±99K^ttSrF#±»K<btt 
©aE-frK^bttKO^-rtiipKi^D^^nfcJK*^! 4 ax iSWiMgO, CaO 
, SrO, BaO, 7\?V* U ±»«#»fc*r«b < l±#±S&<fe4&, XttTVl,* 

£#s?£bv>o 

T7y*^ 7vfczk5R3ff^^ B F 3x S b F sXli S F i&^Ttifr^ #£7* 

»^14t^5MgO, CaO, SrO,. BaO, y ±&1&£-&fbtJ 

0^rft*»«D»*B\ 9f$£2iatt0FPDJS£MgJjE3 4*««t8fc»l:7y 
t J: ?> tt« $ fix ftmiS ti Z * 

ifiO. l-1 0 0 0nm-C»S2i:mm. 

feS^ftfeMgO, CaO, SrO, BaO, 7^>J±SHI^Kft*il<tt 
a^FttfeMgO, CaO, SrO, B a O, V ±5R*#»'fc«JSl/ < fcfc# 
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8 £fS42£ft7iF PD-Tii. F P D cDSUtiaicfc^ttctefcfc-c £ 
SHiffifcFPD 3. 

7 v<t®M 5 5 £ Rfc^T * xg i: £ ^tr F P D M ^aiSOSijg^^-C $ 3 o 

^«7v*fli«l2i©ilHftfijiBt:J:D«Hlll5 4Mffc7 jyflsflWB 5 5#?fc]&£*i 
^- filHJ»5 4CD*Bf3B s 7 yfl5«JjB5 5 CJt »}4ft«^ix4 # FPD10 
OKaaafc*V»T#»JR5 4#:*«*fc:SBSIH|»«ar;h,T^ 4#*3t 

tu o^x<2, o<y^4-c»*. ) "r»«ct^»$u< v 7y-fb«r»*# 

> 7 y to 0 . 1 — 1 0 0 0 nm©lafflrti:^t-5C Ll^ 



m&&2 4fcfl&*$&BJitt. 12 5 t^-r^atC. tUt&mi 9fcML2 

ox&tzx bu&ztifiiTPDm&mms 4-eft* 0 

»:£*S2 5 fcfll*$BBjyu si 5 ( d) 2 4 

C:nc,CDIll^JR2 4Xi42 5fcBB«;^fcFPDffl«fflJK-e«\ FPD 1 0© 
«&T«fc:7y<b*»® 5 5^^HS©t% FPD 1 0 CD&^#&£ IrIxI" 5 

EI 2 tt * ©lffi®afc&#*S& $ fi & P. D P Bf SiUT* ft -5 « 
S3 4 ii * © % IB £ m V m & £ ti & P D P <D £ « «f ® EI T ft £ « 

ft S o 

12 6 fcfcf|jg0!! 3 0 1-3 0 3SVJt«c^t3 0 1 <9*M!LU&:feg£& k. 
El 7 &^S60!I 3 0 2, 3 0 4M3 0 5©i^il^fflS^ifci;§© % 

o^^ftoB^safci^r^^ft^^TiaTft^o 
fc:^rs^b*^-riat?fts« 

*3SBJ3<D F P D JlUtttPDPs P AL ClS?i«$Jf £©H2S "I? 

liPDPC^t^tS, 

12 lSt5l2 2 t^t«J;5^ ACSOPBP 1 0 iiWM^^^^M 1 l±lcW 
^©ISHB£ftJ*T7&ric3iX&PB§f 1 2*^U i CmTM^7^^&l 3%16^S^i: 
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1 1 tmmu^xm&i 3tmmi 2 ttz& stfi&wi&i&z 

±l37yft«FJB MbttMOiFr (MttMg, Ca, Sr, Ba, r;i/A»J± 

TfctK 0^X<2, 0<Y^4-?^5o ) "CfctK 0tl;lfc£MF ,Jg, MOo.,F 
MOo.jsFt.sJl, MF^, MOFaJg, MFaM* MOFI, MF 2 . 9 «jgX 
ttMOF.. i«fl«"eS5o S&7yfl3»» 1 4 bt±m**l 4 aMt^Mg 
O, CaO, SrO, BaO, 7Vl,jb »J ±m&L&mfc%)& b < Ji#±5fgHb#f, 

*^^»«l«tt©«j**»&7y3R3Ef^^ y vfls*sR38f^s B F 3 . SbFsXiiSF 
yvibfym 1 4 b©J**ttM«0^©COi3ffx^»HtO*f^fcoKJteffi±fi!±i: 

b<&0. l-lOOOnm0©i^ 3StcS?i; b < 0 . 1 - 1 0 0 nm<OtS 
H(*3tc7gj&£ft*o 7 yihVoM 1 4 bOJSSfc 0 . 1 — 1 0 0 0 nmcDmmniz 
RR;£bfc<Dti\ 1 0 0 0 nmzmz.* MfO^!b^7 y ^-fbayfcOSJfc 

^riaifc^ti^fc, WIS #9***1 3 0*lBfc:*3i**ttl 6t4SAg 
* J:fB«TlH3tr^^a«l 3<D^@fc:3iBJ3gS«#;JS l 7 

aw*^^^-^ h*^^ y ->«jgiisfc: J: tJtfrffi^^aME 1 3 
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6 oa»ra«8pLT$e»u&&fc:v ^s^s 00-60 o*c£ 10-6 o#isj& 

^16^9 9. 5%£i±0MgO, CaO, SrO. BaO, T;i/*y±£ 

ia*^;*afc«i 3 <Dm%m%L&m i 7^iss^ia c^t ut)g*«;i 

fiSTSo C<OR*#14<0««m iD»'«£E#5-3 0 kV, mmm±>&0 
.1X1 0-*- 1 0 x 1 0" Pa. ^3J8g2l*s 10 0-1 0 0 0mm©$Elf^t: 
b^. 35£-CDlw@:2f^X£l£l as^tt?^*^*!^ 
(Ml 0— 1 0 0°C) £0. 1 — 12 0^ia«#bTK2|K<*;l 4 aCD3e®£& 
fU 4 a©$IC7 yftil 1 4 bS^tSo ±12*^^7 ^ifc 

4*fc7y*^^Xtt7y-fc7k5R3tf^«:ffl^*Ci:ij5Jf*b<, Z.<D1fXft7y& 
#i*!l<Dffi;fcrfci:&&b< ttl-7 6 OTorr. Mfc*f£ b < fc* 1 0-3 0 0 To 
r r<Z>mmfttz&fe$1x2> 0 yJR-fb«CDflE#* 1—7 6 0 T o r nZ)| 

5fef±a CI] fcW*fcMf*#9****ftt»b&&. *fi&#9 9. 5%tt 
±®5>T >^it>TXCDMgO, C a O i SrO.-BaO, TJ1/* U ±»UlttMMfc 

**b < t±#±£*K<rts#>, x*±t;v* u ±«iftfc4to;Rtf *±w«te»©**Rfc 
4bcD^1*ix*»0^— ' ?y h*m^X., *nv#V >#&tz£ b tfv^SSlCjSBJi 

m;fr#lkW N *^y*JE#*«0. 50-3. OPa. T;t/^ 

JSiS&tfS-S 0%. &&&£#2 0-3 0 0°C©ISBF*3-C&£:: £#$s?g; bv> 

o 

#ic±§S Cl] fcra«fc*^tt7y*^#JMft*f»t:««?b , rJR*fl:oaffi* 
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[3] — >93JWactJ:*JK*ft:cD^ 

*fcft»^»tf>£-|0«SS5fc:<fc ^IftgiJ 5 0-2 0 0 0 AOMg 0 , Ca 
o, SrO, BaO, 7>)vlj »; ±^^-gf<b%«r U < tt#±»SHfe*B, 

*y ±Mtt4«vimM<b*icD*«^ 

O, CaO, SrO, BaO, TVU* y ±gttft<S-Rft»&g U < tt*±8S»-fc«i J 

*3MgO, CaO, SrO, BaO, ^^fc y ±»*&Rfc%eu < tt#±»K 

£x /t-f >^£ N *&fc©S^*J-6'ttO~l 0SSS%i:x 10-10 0lES%i: 

*C±iBiwII2f^;*aMi€*«*:r 100-200 'Ctc: 10-6 0#HTfiU*u 
Tlg^LfcStfcs *&#^5 0 0-6 0 OXJfc 1 0-6 0^ffl§j#Lt^t5 
. Sfc:±ffi CI] b.fomtzmmif5xtt%itxft7 tz&ftV 

±13 [3] ^HfciC. M®#^*3£«<D3S®fc«&M^-* KSV»«<#:JBM 
t*tt#U«S*l -MlJ«U^«^ I*^%5MgO, CaO, SrO, 

Bao, t/w* y ±»«^k^»« t < &iz±mmfc®, x«r^* y ±mfls 
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;K ■feny/u^tf/gv^ft*. ££±saMgO, CaO, SrO, BaO, 7 
>;±*tt*ftft»&is< tt#±MHb4to, xtty** y±JMMfc»»v#± 

^-fb^io^t-a-^b^<D^-rtid>©^i: N ^>r>^h, ?§$£i:<D*g-£-i!l-&&0 

-403S%il. 0. l-10ifi%^ 55-99. 9 2S%l:^ti^g 
^£at£c k&l&S. LV>„ COBU®^7^Slg*^4 3 T4 0-1 0 0'C{:5- 
6 0^B3S^Ut^bfeg{: N ^A4>T5 0 0-6 0 OtCl 0-6 o#ia« 

1 4 bfc£ t)teS£*x*fc#>> PDP 1 0<©«&««fc£^T««lltl 4tf^ 
#fc::SB$iaBS£tlTfc> 4 a^cDMgO^^S^oCOztf^^HjO 

#XiUgiTfi;foL>&^o ££>*gJR. g*ftl4at{i<OMgO«|iJPDP10(Z)i 
6fe%*^-5i3-^ti©fe^Mff CO^Mg (OH) ,511:^5: fcf±7S£$^ 

^fcs I*ftl4a^MgO^MgCO»-mg (OH) ^Kl^iT^Hb 

*^&«>. stxs^±EM«co 3 ^Mg (oh) z^^isst^r *jia#**Mxa 

^Mtfi*X«±««r^«l31xs*«<c:fc*^5 % PDP 1 „0(O»aa^ h£fg 

»1 7fr&MIH:1\ §111 4CD3S*#®1 7^ti*ttt&V|^#| 

±B CI] Sff [2] <Dm«(14 0«jttai«t3«^-t. TI3<D Ca] 
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[a] jtf^attKl 3(D£.m£.m*&l 4 aSS$*tML, d 1 4 

<s *6&#4N (9 9. 9 9 %) &±T*&*K :h*6 5WCftU 

> MVl C O zJSlV C O (OmAtfi S . OMppmWTT-^S^ h#*?£bVNo 

4 a^^$H«c:4RSL^v>fci6> 1 4 aCD^SCF PD£#S&MgOigCD 

j&fc&ig (MgCO»«) *2fciS<b% (Mg (OH) i«) <0*fe«*SSrJh*^t±ai®f 

Cb] 3£tS 1 3 ©31® 1.4 4lI2*fMU C©jK*:^l 4a§^ 

&KS*Sb*:&CJ&;fc#:i 4 a£*m c fX-^/£LTJ&;fc#l 4 a SiSt£rti3-e* 

1 4 b^^figfSo ±EIIt2Mfcl 4 acD^^cfTO^^^^Ji 2 5 0 — 55 
0°CU #*-U<tt3 5 0-4 5 OX-C»Ds ftfi&tfnttO. 1~24R$B8, &g 
b<&0. 2~lWp|ffl-ra*. Jt8BI6HO»aE&V«fBB'C»Bj«r«c:i:t:i!)«t 
**i 4 aasfS£<b£JT,*«, *fc±iB*»i:tt. *«ffiPi#0. latm^Pt 
^5. Oatm (J?*b<l±l. Oatm) ^fttONi, 0 2j H,OS 

6 5M%^Vn £ 5. 0#«% (ff*l<tt78. lttttX) 
10#at%^Vo* ^30 .«e|SX..(»*:b.-< 0:2:1.. 0-«:«%) 
0#«XSV„,^ 5 («E*b:<fefe 2. .5fWRXJaT) 

0#8t%£Vco 8 < 0. ltHH% (#.*.b.<i4. 0. .0 3f*:jK%fitT) 
fiU z»UH:2tfe«o *fcd<D*»fc:tti&©3ptt«r«rx (Hydrocarbon^ 
) £0. HfrfltKWT^trci:***. 

COia^aSSJSrciiitlJ; tK g£«El 3<?>*lBfi:ffll*f*:l 4 aSJBafcbfc 
^t^CDSJ** 1 4 a*^m«C»SbT. JK^l 4 aCD^®iCFPD^W§5fe 
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MgO*CD«M (MgCOj^l) ^AK<btt CM* (OH) z2§Q #£fi££*iT 

*f*l 4 a©aiScDMg0^fcD^^ai (MgCO,^) ^Kflstt (Mg (OH) 
*90 *sC0 8 &WHiOfcUTI»*$ns ? COJRSt-CI** 1 4 a<D«]iil:7 y 

fcM l 4 bfcJBrtrsciifcJilK a0fM#7 yffifeji 1 4 biz 

ct^^s^rtv. MsomcDmwtm (Mgco^) ^WLfc® wg (oh) 2 ^ 

±13 [a] [b] tC43l>T> SfflCK*#14aSV7yfls«Hl 

#&J5£r*£ tti DJOt^ 1 4 a^fg^-fbSff -5 £ UV>, cc^^i: 

fcS**&j&©&JEfcfia;&tf*^&±fa Cb] <D®<&hm-'!Z$>Zo 

COi^MfcJ: *K JWUfcttl 4a^ft$ti5«Dtx.R*{*:l4al:ffi 
*»6:MsO*©7kl8*b«! (Mg (OH). iSSO #£fifc$*lfc»'&"efe. H^il 

1 7 £*-UT0fcSfit3 4-C«»«JK«:3 4 a#J£JS£*U £CDJ&#;3 4 atf7 
V<t%)miZX&.mgtl1tMgO , CaO, SrO, BaO, TVP* y ±&%L-&Wt 

fc*^i>rft*<D»3fc*^T^]«£ix*. JtI37 vfctoJBttjg 1 G>jm<Dl&to 
vitmm MOxF* (MJiMg, Ca, Sr, Ba, 7Vt/;b»;±« 

»K 0^X<2, 0<Y^4-C*>«« ) T-fctK mfL&MFzm, MOo.sFB, 
MOo. hF t. sjS, M F 4® , MOFil, MFsJS, MOFJBi M F *. « aJiJfc&M 
OF a. « 6 Jg^Tfe«* *fc7^fc«r«a:MsO*i:if^tt7 yjltfcSafccDJRjiSfc: 

fr£7y*#;x N 7y<fb7k*#;*> BFix S b F iXtt S F 4<zns-m£>. ($t7' 
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ynt^xtt7 vfb**jEf^*ffl^«c ttfff* uv^c ^ it 7 yitmm (Ornish 

to^fc©KJfcl3Wfc©^7>*fcJ;Difc&**u »•* U < t± 0 . 1-I 0 0 0 n 
m©*SBF*3. H£S?£L<1±0. l-lQOnniOlirtl:^^, 7y<ft 
^JH<OJ5^*0. l-1 0 0 0nm<5«IBrtt»4l>.fc©tt, lOOOnm^ 

x.* tug t #7**7 ymfcmt®&mmm&&<te^xftm&v®<tzz 

3feriR»tt*«+^«»«CJ;»)¥J9)Kffi*«5 0-2 0 0 OAOMgO, Ca 
O, SrO, BaO, U±W*^»fls«r*u < tt#±««fls«», xttTW 

t>T?C©MsO»*«*3tf^tt7^3HYb3W#H«»f».(aKl 0-10 0°C) CO 
. 1- 1 2 Ofrffl&ftVXMg OtM5*?<3>a®&JSC»U MgO»*<»coMK: 
7yit%im*:Mi&T5o ±ffi#*tt-yy*ife«fcLTt±7 7»ft*jK 

B F 3x Sb F8XttSF4CDV\rna\ ^£7 ;y3&#;*X&7y 
4«l^Ci:*ff*L<s £©*f*«7**fc»©jE;frtt»*l,<W:l~7 6 0 
Torr> M£#£ L< 1 0-3 0 0 T o r r ©geHflfclft^Six*. iSXtf. 
7 yf*fbffl©JE2>* 1 - 7 6 0 T o r r©$8Hrtfc»«bfc©l±&Jfc*fir£* BP 

^iC0 3 t^tid su®#7 7x36s 1 3 CD^®fci*7j*S;fg 1 6tft5Ag 

jSbj#77>^— * k*^^ y->Rj«^t:j: tjfrif.^^^afrKi 3<Di®^fc 
j:D*«*ttfcM»o»*«) x >r&umm*ffi%:<Dm&Tm&i,Tfmm 

^-7> h*3S!S£Ux cio^-7x h£7x^ -y— >sijw«c6:J; & -hfa&BJigiie#JB 1 
7<oatB±<*:K:^U«6»r^ 0 ±ffi'W LT&7>;i/# y±|R^JS^*± 
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) > 52^/^«:x.^•;v•fe;vD-^■^xf;l/>>l;>^-^^a9c^^v^e.^^^ illi:UTlia 

-£&0. l-101g%t, 1 0-9 9. 91S%fc, 0-3 01fi%i:{:^ti 
-2 0 0-Ctw 10-6 O^Bg^bT$fc^Lfe^fCx ^«t5 0 0-6 0 0 "C 

[2] ^t:>n-h^ic<fc^si^©^ 

^T±SB [1] £:l*»CLTMgO, CaO, SrO, BaO, Tfr±ii)±m 
«^Yh^lcDV>f yfls^Ci; i^Cgl®^^ 

t: > a — h £ b ±f2&BJI^*<fcJg gd«M:£#£J6£J& U96»r * . 
i> 1-4 0«S%i:> 0. l-l 01fi%i:, 5 5-9 8 

*$i#-e4 o-ioo-cc5-6 o^ra^u-cue^b^^fi:. 5 0 0 

-6 0 o-cfc io-6 o^ra«*iuTttj«r*. 

£©A3CM#ftfcPDPH«ttK-Ctt\ J&#3 4 a2*fe*MgO»3M9<D 

4 a#*»"£lC;KB#i?ai$£ft-C$s JB!#3 4 a* OMgOi&^^ifOCO 
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pdp i ooisisia&a^^ticsjMgcoj^Mg (oh) >^K:Mt*s 

£fcJBt#3 4 a«*>(OMgO»**tfPDPl 0<O*«|*aft"5*^*i<Oft*M 
gCO^Mg (OH) i*fc»£**Ufc^fca& v SXIf±!BMgC0 3 ^Mg 

(oh) 2^*»3fers»if^fflaxii^BB*fi»xttKif^«L3sxe«#< it 
«• o <Dmmmm& a ^@ tc 7 y © & t> m g o ^ b&ih- -e 

SWf»%S. 7A* «J ±«jfeXttft » k UT ttv M g O , CaO, SrOX 
ttBaO^feiu y±8£JK«i!r&^fcUT &> (Ca-Sr)O 

, (Mg-Sr) OXtt (S r - B a) 0*s*£i;f &*t*. £ &*&±m^«K4b$J 
tll^ Y2O3, GdiOs, DyrQsj YbiOj, NdjOi, H OjOi, Er 
jOj, La>Oi, SC2O3, CeOa, Pr«Oii, S m a .O 3 , . E u 2 O 3, T b < O 
t, TmtOaXttLuiOatf^fcT&tu 7VV*y±*MXtF#±S^JKcD«^tt 
IbtefcbTtt^ MR e zO« (MtiMg, Ca, S r XttB aCD^/U* y ±SbfeJR 
"CfctK RefctGd, YXttLa*©#±a4*t*«. ) T;i/*y±»^ 
MK-fcttCflC^/VXCD^xW^fKb^ttriaiinbfc*© [MO : Re*0 3 
m :MgO : LaiOa, MgO : Sc»O s r MgO : Y 2 0 3 3£) ] 5>ft£ 



±»£jr, T;b*y±*&«<o«^«i *±a*ii, xttr** y±js£*x 
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U±JS£JKiiLTi±. Mg, Ca, SrXiiBaWU, !P;i/*iJ±fR 
tloa^I^UTtt, (Ca • Sr) , (Mg • Sr) Xli (Sr • Ba) 
#^tfe>ix*o *fc#±*^JBJ:UTttv Y, Gd, Dy, Yb, Nd, Ho, 
Er, La, Sc, Ce, Pr, Sm, Eu, Tb, TmXfcfcL u#^fcf 
r^* y±»4iav#±DI4*<0*^«l:LTtts MR e (MttMg, Ca 
, SrXttBa<07;^i;±»4If*l)x ReiiGd, YXJiLa«<0#±Sl 

M : Re (ftfltfltjCttMg :La, Mg:Sc, Mg: Y«) ] tfimf ZtiZ* 
±M7 y<b%Bm<D&&Wk\sX\&. MFaS, MOo.sFJi, MO».iiF..,tf, 
MF«JB, MOFiS, M F sJS, MOFi, MF i. F o. .iJH^If ^ 

*fc7yfc*BJ9 1 5ttft8JKl 4*^flftr*MsO t3Jf^«7^5R<bJW2i 

ttO«j**fe7ttr*#^> BFb 5.bE.XttSF4©^fii* 

1 5<DJS£tt7Vl/* y±»*JR»ft%*cOCOi3lf^^2kl«»fcOSrisrEjhlS!Jbfc 

t>&5££*V> $?£U<&0. 1-1 0 0 OnmcDSEeft. 3g£*?|sL<&0. 1 
— 10 0 nmfiD$SHF<9C:jgl££n*o 7 ytfs^/g 1 5 0 . 1 — 10 0 0 

nmCDlgertiCK^LfcCittx 1 0 0 0 nm%|gx£ fcT/fc* U ±3R^JMtfh4& 

c <© <t 3 tat^s *x& p d p co^moskmysm zmnT * . 

C 1 ] Ci* ftllOXfit 

^tiaB^uttaif *. ±fi«ris^773isi 3^^m*-e 1 o 0-2 0 o-cc 
1 o~6 o^BB«#*L-rse*b&at:, ^51^5.0 0-6 0 o-cti 0-6 0 
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^ftteSl 7*®*««5 i-5fc§R*UT««JBI5 4£7&fi£t-£ (05(a)). 
C©^3*jK5 4©flfcllMfefrtt. ilD3gSE£^5-3 0 kV. iSE^^O. lxl 
0-*— lOxio " 2 Pa. m^mmifi 10 0-100 Omm<DS&Hf*i 

KizzOwSWX^X&fel 3$^^7yMJfl^ (S£ 1 
0-100 -C) fc:0. 1-12 0^IBfil#i;TftllUK'5 4(Z>M«afelCUv «3 
H5 : 4©IIK:7 \y<ffc«&«5 5 £JF2££T£ (EI 5 ( b ) ) . _tSB#X*K:7 y jfc-ffc 
#J<Z>EE73fci:$?£ b<fc±l-7 6 OTori\ JgK:»*U<«:l 0-30 OTorrO$5S 
rtfcR^SixS. v*te»<DJE;&* 1 — 7 6 0 TorrCD$5® ft fcrfg2£ Ufc 

±te3fcT9;**«l 3*PDP 1 Ofc*§&* (BI5 (c)) v 

£&fc*-r* (12 5 (d) ) o Sfc±iailjt*ffl**if^*«-iS[«-fe^ 1 8*»6»ffi 
5 5<D|S&*J± X 4: UTCF*. S.F'.«©7 y**^if>i%«i> 

(SI 5 (d) ) o 
C2] ^/^^ U>y»fc J: . - : 

W\ WHfctB** 1 1 kWs X/W^EEAtfO. 5 0-3. OPa, 7^>^ 
5- 5 0%, &KttK*t2 0-3 0 0 "C©gSH^7?fe 5 £ k 
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2&HU «««®*aC7y<btoJB*7BJ*U S£dCD#7*^*g£PDPtC*l 

C3] v->wm&K£z&mm<z>mf& 

^jsk^«9« Mgo) o»*^fiUT:»<o 5ferfflHB#^^at«© 

GD?£l§?S!jl§r& 0 — 1 0*«%, 10—1 O0Ifi%M0-3 0 2g%tS^ 

nscii^Sb^. ... . 

*c±ffi«ne38f9^ag4R*^««t»r 100-20 o°ctc 10-6 o^im«»u 

T$£a*Lfc&f3> *&#-C5 00-600 °Cfc: 10-6 0 £> HI ft ft LtMf £ 
[4] Xtt>3-h»C£*fiMM4>7M 

^— * h£^fcb$£** •&Sfcbfc&£< ft««fc&3T;v*y±»&JMflS*l« 

(M«Mgo) ©us*, ^wv^avigatft^ow^-cs^uT^a*** 
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^;»tf»«O»-&g!l^tt0~4 0M%, 0.1-1 0£fi%&tf 5 5 -9 9 . 
0 0*C£5-6 0#HfiU#UT$£»bfc&-fc: s 0 0-6 0 O'CiC 1 0 

5 PDP 1 0©^i®3a^fc:j3V'.T«glM5 4^^^^ 

S^fffln»$*vT*x §1K5 4^^^CDC0 ^ ^^^»2K^i:^^Sji&U5&v^o 
«g|J&5 4 isp DP 1 0©|$H£Mfc-5&^*i©£$r;V;i7';±S^ 

ZtiZteib, 7vitVomS 5<D^&Sj&5 4£©3&-grt3Ett&$fT-;fe*o -o^s 
®^±3B^^t:J:biS5g#Kfe|?@^f^^3t^ i 3$PDP 1 0 tzm&Asi* 

M^f^^ais^^st^gjjBi^^-r**®^^^^ pal cs§E"e$j:v , \o 

J* C *I8 « CD HJfetfl * ft «S#J £ & fc L < & Bj§ -r 3 . 

<^i&0!J 1 > 

SferiZ 1 C^T^dfcs 3mm©iiy®#7;2S4gl 3©^®tcAg<9a^ 
£j8BJS$*#J§ 1 7 0/zm) U — >3iWt£fcJ: &j£JE£bfc. 
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#9*36*1 3<9383Ji&«#» 1 7 ^® «fc 3 CsJMS UT«*# 1 4 a£J£ 
j&bfco ZOK^MOAMAfttt. iDMffiiU &kV>. x 1 

0~ 2 Pa. &*SEl&l£#6 0 Omm-Zfr-oft, SfcCCD*f^^*« 1 3£EEtj#1 
5 2Torr0F:ifxm t l 3 (S&2 5 0 O til O^NftftttK*«l 4 a 
<£>a®£&ftbs )R$ft:14aOSIK:77^114b*^U^o C<©*F9 

*a&* i 3 *$mm 1 1 b&o 

CO^^^M^ff^T 2 T o r rOF:*^§l^ (&J&2 5°C) 

fc* £<D#^*a6*£^;&S#I2 £b&«„ . . . . 

<^JS^3> - 

m&m 1 1 h« c # ^ ^@ cut*** a fc j: u j&sb u 

fc&£s CCD#7;*aS*4JE3&j&*3 STorrOFi^ia* (S«25-C) 
k: 1 #B8£fc*# b T «**<o*iB * bx St® C7f <b«9JB b fc 

i tH*»c*^^»«©aiifca**€«^^— * &^b 

fe^lc. S©3tf7^at««ff A#3 8 T o r rOFi^SHft* (31l£2 5 0 C) 
£ 1 0#ra«ttbTK#<*©*lH*afcKb, **#©*iBC:7yfl:*I*Jg)«U 
feo dcD*f^^36«^*«l0l!4 hbfco 
<H3E0>I5 > . . 

fc&tC. ZL<DjS?X&&.*mt!&3 8 T o r r © F a#*X55:H»* (SS2 5"C) 

fco 5 fcbfc. 

<3lifi#!6 > 

SSJfifll 1 2:ra*C#^^aE«©aiBfcBt***«^lf— A«»»C:J:t)JKfiftb 
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<mi&W7> 

fc^fcU £:CD:ff-7;*&&£#E#7 . 6TorrCDFi^^J:^E*s7 5 2 Tor 
fc&lCs iCD^^^^M^E^* 5 ?. 6 T o r r epF s^^^HA* (fflSlOO 

*c) c i o#ra«#bTK*#©iitB£afciiUv w*^<z>*iBfc:7 vfommzm- 

<2SSfe#i9> r _ _ 

fcSfcCs CCDjtf^^agfltl&JE** 5 ^ 8 To r rOHF3ff^*Hft^ (&j£2 5°C 

<^Jte^i o> 

fc&fc:* i<D^7^3lfi4*Etf7. 6 T o r r©HF#*£:#K#7 5 2To 
rrONi^i:<DS^^gI^* (fflJ£2 5'C) C 1 0 #fffl#*# bTJK**© 

<3S3fc#i 1 1 > 

fcgtts ^(Dlf^zmm&Ettilfil . 6 T o r r©B Fa-#>t35HSl«MME2 5 
•C) tc 1 0#H«#LT*#*®M*afc*U JH*f*:<Z>*lBfc:7yfls4fcJB*^ 
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£J6ftl 1 £ I9« fc *f ^ * S£® 3^® C IS*** £ K - A **3ff & c J: b L 
fc«C\ CCD^7^g£^*ff^^7 . ■'6'TorrOSbFi^'fflft'f 2 
5-C) fcl O^IH«»UTH**©*B*ifc*U' JK*tf^*lB*::7 yfcfcJB* 

<IW«13> 

•C) ic 1 0 bTJK*«o«H*acHb. «*flc©affllfi:7yfl:«r»ft^ 
<5SJS#! 1 4> 

&rnnmi *x&K*4*9kViz&* «fi#9 9. 9 9% ( 

ZkmZ. W«*ffi*3b«lkWs U 1 . 33Pa, 7\^=f>:*f 

fcbfco 

<X1M 1 5 > 

bfc«fc> Z0iS?X&m.ZJEt!&7 2T o r r<Z>F (iftJE2 5 °C 

bfc. 3©#^;**«£S5JK0»I1 5i:b;fco 
<3S«S#I 1 6> 

b&»C> C<Oif^>ia*%JE**3 8 T o rrOP»«^B«+ (MS 2 5 a C 
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<ffc«S0!117> 

Llt&lZ^ £©3tf7;*a&tR*E##3 8Tor r <DF a#*§H»* .*(fi« 2 5 °C 

<mmmi 8> 

bfc»£> £<D#7*a«£E±#3 8 T o r r © F 2 #*l£iaSl# (ffijS25'C 

Lfc. £<D #7***5 £01:^1 8i:lfe 8 
<35»».!1 9> 

1 4 iiifliCjif^^M^it^M^^'^'JV^lcibM 
Ifct^ ^CDtf^^&fcE^tf? . 6Tor rCDFjtf^HSl* (Um.2 5 
°C) C 1 0#RS^LTj8t*#©3e®£afc!BW. fl£;fc#©3£@ic 7 y <fc$3«£7B 

<!&te0!!2 0> 

Lfc&fcx :03tf7^Sfi$Mtf7. 6TorrOF^X^SiS7 5 2 To 

2 Oiil&, 
<H^J2 1 > 

0*C) {3 1 0:3T^&L-C!&*#<D3t®£afeKl^ JB**#<Z>^® K 7 y fcttrS* 

c©*9^awg*i^asw2 1 tut. 

<55«S^12 2> 
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Lfc&iC> CKDtf^afc&fcjE^tfS 8 T o r rCHF^^i^^ (fifiE25 

<HJtefli2 3> 

U^Cv.CO*7^M*Mtf7. 6 T o r r CDH F #X h#JBE# 7 5 2 T 
or r<DNi#*fcCD»*#*M«* (M2 5'C) tl 0^fli)«btK*« 
<Z>£e®£E&MUs yflsttJB*»^l/fc« d©*r^*at«£§«6 

'09 2 3 illfc, 
<SWI0|2 4> 

*fi%ii> MgO^*$t§^/W >^i:Utxf-;i/t;vD-x^2 1fi%i: 

«fc±ia#^^««*^:«+l! 1 5 0-CIC3 0#iS«3$LT$fc«IL&^C:. * 
»*f5 5 0-CC3 o»n*»uri«j«ufc. WZZ<DX : ?Z.&W.*B.*JV 1 5 
2 T o r rCDF23ff*^H»4» (ME2.5-C.) 1 0#|BI#*& UTJK*#©£1!* 

<^5fi^2 5 > 

• «lfiaL/fc*fcx dCD*^^3l«*E^7^7 2 T o rrCFj^fSUff 
(Mflt 2 5-C) «z 1 Ofl-BB#»bTil*<*:©*lI*fKJCbv tt*#©*BiC7y 

itmmzj&f&htz* 2 5 iibt, 
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<nmw2 6 > 

LSS* • ^JCSgbfcSfeKls ZLOX^xmfcZZtiifiZ ST or r CD F ,1SX&m%* 
(SS2 5'C) £ l#IH«fSLTM*#©*®£&KU Jtt*tf:<D&Bfffc:7 y ft 

<*lt«2 7> 

L$S«t ♦ £©#-7;*^*E£ffi;b#3 8 T o r r0F:A*7Sl^* 

ft«D«*^£ftbfco 3CD**^^3£«^^3SfiJ2 7 fcUfco 
<3SJfi*l2 8> 

b*£* * m&lsft&tZs ^ag«*ffi*A« 3 8 T o rrOF.^fi^ 

(S&2 5-C) £6 0^IB«»LTJKa|cf*:©affi*3CKl/x K#f*<©*St::7 v 

<S»«2 9> 

^Sfe0»l2 4 tH«fc#^^iB«<o*lBfctt***^^ U J: bBJSfc 
U&* • *£f£bfc&lC. £©#7 7 . 6TorrCF!^m 

* (&& 2 5-C) fcl 0^IBI«»bt:K*<*:©aiBi*3fcJIU. 

<nmm3o> 

2 4h * y - >«HH«C <fc D TfcSfc 
L*S* - fcfcfiSU&mC Z.<Dtf?X&gL*&m&7 6TprrOF,^i:^E 
#7 5 2 T o r r©N«#^i:©a^3tf^#fflift* (&£2 5 B C) K: 1 Qfr?3&m 

<^iS^3 1 > 

2 4 fcHt»fc»^^a*o*iifcgi***^^ y 

U$S* -WJEftUfc**^ :©*7^i««ff*i»T. 6 T o r r£>F »#*3SH» 
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<*«SW3 2 > 

HJS^J 2 4 2: £ItiE £ is 7 X &«<a&@ fcttfctt * * * U - > 93 C <t D 
U«*-tt«tfc*tx Zl©^vX3£^^JE^^3 8Torr(DHF*7§ffl^ 

rtl*UB*7&jabfc. C<0*"v^*«*K5JS«3 2 fcUfco 
<HSI6W13 3 > 

^im 2 4 21 ratt c # * * sifavmm * * u - > epjw & t <*. d ^ 

t««l-^l«:«S:, CKDtf^XSfe^EE^. 6TorrOHF^i:^ 
£#7 5 2 T o r r ON.**^ fc<&«^ .(«&« 2 5 B C) IC 1 0£>fB!& 

X£te£^ife0!l3 3 £bfc 0 

<IMfc« 3 4 > 

) *5fiS%iu MgO^CDM-f >* p fcbT*r#®v;f*>><>A <B<b**k 
:M7;ny **v^*S/>>A) £7 5|ipifxm^D- 21fi%hx 
^aEhbTa-^;vt:^^-;v* i sms^^^^bT^^JK^^— * h£ 
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S5*T5 5 0°Cfcl3 0^B8fiU#bTiftJ«b&.' 

9 9. 8%£DMg0^^U<y h*SC«a(*»-C«^fcT— A,3»t*iSC: 

4a4»*l/ft, CCDjR*fl:l 4cD#J8U*#tix ADVISEE* 5 1 5 k V. 
iUxl 0~ 2 Pa. 6 0 Ommffeofc, ZCDlf^x&m 1 3 

tSSlfc^ts JBX*fl:l 4 a**f^*aS;Kl 3 h % 3 5 O'C^S 

«301 Lfc* 

K*fl^tt££L&&4 0 0-CfcLfcClfc4l»V>T. &fifctt-3 0 1 fc|q|«fcUT 
jff9*at«:fcfl5«Lfc. C©*^^Sm%mSS^J3 0 2 hbfco 
<H«6^3 0 3 > „._.._ . :. 

jK*#<Z>4&JEi£S&£4 5 0*Cfcbfc£fc*MstAT. ^3 0 1 fcBfcfcbT 
iJ77iSS«lfco d©*r^xa&K«5l;«0!3 0 3fcbfc. 
<^3S^J3 0 4> 

K*i*:cD«lfifc»**4 0 O-C^Ls m&tifffilt 1 0 #IH.i: bfc d i: 

3 0 1 fcra«l=UT:*f^;****fmufc. c:<2 #5 X&tii*mMm 3 0 
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<nMM3 0 5 > 

fcbfco 

%MmZ 0 4 £mmtzVTntbtl1ti3^zmffi.Z1£tl&3 8TorrOHF^ 
(M2S-C) £ 1 0#ffl#j#LTK*#©*®*3fcKLx 

<^5Sfll3 0 7 > 

0 6 fcB«lfcb't#^*aS«*f!sBlb;fc. £©#^ X&£*£ftg0!l 3 0 
<J£8c#!3 0 1 > 

**<M£*J*bfefrofc (*5D^) Cfc*i»V>-C. |£8fe0>J3 0 1 ^H&tCbT 

<&wlumi -&xmm> 
^mm3 01-30 i RTfi&mm i <dx? xmm**&$tzi&wvTm%.m® 

) s^n^n^sj^b^o t5»*tt±s*#^;*£«*3i^*>/*rt-eMa*& 

1 0 0 0°C^T-SDl?ftUx Wtft^EEsbg-fb*^^ bx 11^5) 

1 0 0 0-C*-C<O«flt©«!JKif^JlfebT*»fc. ^©1***13 6-12 8 t^r 

tfi&JzT £cD£*f bx &ftfi09 3 0 1-3 0 3^fct^gcDiS:fcT£gy##/jN£*» 

ofeo £fe&j£ffiffi*A< bfc*is«3 o 3.(DXifijAt&E&&{&\,\fmm3 o 1 

mfaW3 0 4«fct)^S©ii^:1-«Si^* s ^^<«:^Ci:tf3|3| 0 fc 0 
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<nmmA o 1 > 

5 C^r<J;-5 3 mm<0inS^-7^36« 1 3 cD^MCAg©^ 

SHI 6 (J»J5 5/zm) y — > gij^ij^ J: DIILf:!^ #5*;£>>£>& 

3 2I!)1M#JB1 7 (M^2 O/zm) V - >3HS!ISfc:«fc & Jgfifcbfc. 

T!C:<D#7;*a&tRl 3 1 5 CTCC 3 0 #IH(Sf$ bT3fe* Lfc«fc:* * 

St*T 5 5 0°Ctl3 0^ia«SrUTttfifel/fc. 

3Mft5 4£&jBftbfc. C<0«BI*5 4<Dj«K*frtt^ illMJEEtf.l 5kV v 3R« 
ffi^7*s 1 x 1 0" 2 P a, 6 0 OmmT&^fco ItCOif77S|jl 

3£flE##l 5 2TorrOFi#^»H«*1> (M& 2 5°C) CI O^ffl^bT^I 

^xm&i 3&ni*m4 o 1 tbfc* 

<HM4 0 2 > 

fiKtfctts 3©*T^^a£lg^ff**s.7 6Torr<2F*#;*#ig!a4> (&J&2 5*C) 
CI 0#W«»bT«SR«D*lffi*afcK^ «flmt©MC7.y<b<teJBft^fifcU 
It* c®^7^M$^4 0 2i:Lfe fl . 
<H;flgff|4 0 3 > 

J&bfc&iC. £®#5*»«£BE*#3 8Torr<0F.#*§£H«+ (fig2 5t) 

o zcDij^x&fo&mmm* o 3 ^ufeo 

<f£MS«l4 0 4 > 

llfcl!:, :®i*7^^^3 8TorrOFi*f;*Mft* (£S2 5 4 C) 
1 0^ffl##bT««*t©&iB*afcJtb* yte#»»£?Bflfeb 
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<mnw4 0 5 > 

£ 6 0 bT«a«©M3£ESHU ffcglJg!<Z>3i®£ 7 y fls4fo«£fl£fifcb 

feo CCD#7*&«*|SS60!I4 0 5 i:bfc. 
<*««4 0 6 > 

mUfe^JC. CfiD:tf^*S*6£jE:*7#7. 6 TorrCD F 2 ^fl^* (M£2 5°C 
) «= 1 0#!H«#bT«ajBUD*li*afc5tb* «flilWcO*lBfc7yfls*»*^ja 
bfco ;i<D#^*»«c*S£«0*4 0 6 £bfc« 
<ISJfS#J4 0 7> 

J&Lfc«fc. £CD#^;*£&£#BE#7. 6 TorrcDF 7 5 2Torr<9 

N:#7fc©«^7Sl»«l' (?fi£ 2 5 0 C) C 1 0#ffl«#bTfiUH«O*lr* 

bfco 

<H3fc09 4 0 8 > - 

2Slfc0!4 0 1 ^HtKC*^^lil*©*Bfc«a««* : ?t:--A3!?5it*SC* 
figbfe^tCx C<0^7^at«ftJE**s7. 6Torr©F2#*^IS£l# (SIS 1 0 0 

•c) t: i 0#iBfiu*bT«a«cD*iBsasc5ib* mmmogLmtzy *4h%)m*w> 
j&vfto zcDx^xmmznmmi o 8 at 

<f£8fe#14 0 9> 

0 i fcH*fc^9^aii*©*iiifc«a«**^-e-AiMf3iifttt:ii)^ 

JEjfcbfc&fc. d©**5^a6lE*ffi*.3b*3 8TorrOHF3tf^§?H«* 5 °C 

) fcl#HfiM#bT«a«l©*l!*MtU «a»OHlBt:7yfliftJ|ftJB*t 

<5S2te0!l4 1 0 > 

xjmm o i aratn«3^f^^afi«o*®t:«aa**-?tr-A«i»»fc j; t?^ 
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fifcbfcfcfcU Z. <DiS 7 . 6TorrCDHF#*£#ffi#7 5 2 Torr 

o at, 
<HM^14 i i > 

fftbfc&Cs C03!f7X*«*JE*#7. 6TorrCDBF 3 ^^#S^* (&j£25 
•C) fcl O^R9ftttO?ftBK0£li!*tt9tb\ §li®SiS fc 7 * <b®m*M 
s£bfc» z.<Di3^*2km.Hm.MM4 1 1 iibfco 
4 1 2 > 

£&bfc^C:> il<oar9^at«*JBE*^7. 6TorrcDS b Fs#;*#H^.4* 

5-c) iz i o^i?g^j#bT^iijei©^®^asticu. #»jK©Mfc7 yitmm* 
temi,rc» c:oA'7X^SIIlfi«l4i2i:tfe. 

<i£*«4i3> 

Sfcb&^fc:, CcD#-7*3£t££:frffi#7. 6Torr©S F.tfX^KSC* (»JK 2 5 
•C) 1 O^HflM*bT«a«©*BS£t&flb. «B«<a«Sfc:7yfcttJSSJ& 
f&bfc* ^O*'77S«€H1014 1 3J:Lfc 9 

<mmm4 1 4 > 

aa-ramm 0 1 fcraat:«aiftitf9^jt«*^itbfca. *6&#9 9.99 

% (4N) Vfi^-fXOMgO^-yy h*«VNT^^y^y>^«fet:«k 

J&a&fttts ^^iil^^lkW. *Ky9mi3»l. 3 3 Pa. 7;V3>**^ 

&£±fesyte#i4 0 1 j;H«ic^7^is«t.Fitfxsiat«»ut«aR(o 

4 1 4i:lfe, 
<3«M»i4 1 5 > 
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feo d©*-^^as«*HEJfi«|4 1 5 Hf;» 
<««I4 1 6 > 

5fe"rj?$ 3mm©By®^^Xgi£^l 3 <om.M £ A fif©a^*ffi 1 6 (RJP5 /4 
>*"£UTWSS&^**>>7A (BflSiMU ^^y^X^*^**) £7 9 

&*T- 5 5 0°Ci33 0#IHflHSLT#j5fcLfc. MfcCCDtf^aMRfcJE*** 1 5 
2Torr«0Fi#>^*Hj!t* (?SlS2 5*C) te 1 0 ^IBfl^UT#aa©*ffli*aScR 

<H««4 17> 

(M2 5-C) £ ldfr««**UTfi&a«<D«l!£afeKU «aR©*l|C:7?»ft 

»a*^i«ufc. z<D# ; ?xm&*nmw4 1 7 *:i,fco 

<«i«4 18> 

^7ry^X"?^j/^A) £7 5S^%StJ c ^^;v-fe;vn— x* 2MS%^ 
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^■TJI^ 3 mmO**77S^SIt:A g®5S^f H 1 6 (fit/5 5 #m) 
m) U — >3J«l$Sfc£t>7&j&Lfco &V^MgO/&#£^tr;W>^£b 

§ 9 8. 7 5am%fc£g*bT^-fcMgO:3-y> >>$£&aiRU con 

b£o 

<£T- 5 8 0°Ck: 1 O^^^b-C^tfco JSlCC^^^^^^flE^* 5 15 2 

TorrcDF 2 ^^^H^* (SM2 5 o o ic i o fi-m&n vx&mmvmm z&n t 

. «a«o«lfK:7yfl:«rjgs^bfco c©5tJr^^*«SH«SW 4 1 9 i: b£ 

<^»*J4 2 0> 

Utt*-MUfcftfcs CO*^^3fete*JE***3 8TorrOHF^f^»H»* ( 
fflfif2 5*C) C l#IH«»bT«aR©MI4atKb. G&aK©*®C7yfc*& 

M^^fiScbfeo C©#^X^£fti6#J4 2 0 hi bfc* 
<HSS0II4 2 1 > 

2 5ms%iix SIJ:lT^mnv;V7* 9 3.-7 5lS%§g^tti5- 

054 i 9 fcra«K:*7^a6«©aiafi:«aflt*j&«bs s£ft&gi<z>&®*$dK 
<mmm4 2 2> 
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mMM4 0 1 9 9- 5 %&L±.(0 C a O <Df&m&'* V y h^S^ 

H-A^-^tr £ t) i3^*mR<Dm%m j &fcmm.mit®. i !> & o £^3? it c a o 

^^^S^MJK^^^bfeo &££CD#7*a£>{££||;&0!l4 0 9 ^H&fcLTBE 
Jj&3 8TorrcOHF#Xg:ffl^* (ffim2 5°C) £ 1 ^P^^ UT&gElGD^M 

2 h bfeo 
<3SJ(g0<J4 2 3> 

£Bg#9 9. 5%J^±CDSrO®^*£#^W h^ffl^t S rO^^^SSI 
<HJ£0|J4 2 4> 

$fi^£*s9 9 . 5 %I£±<DB aOom^l/ v h ftffi V%T B a O ^ *> & £ £13 
<^SS#I4 2 5 > 

*6&#9 9. 5%«±CD (Ca • S r) O^jgffc^l/ y > £;§V*T (Ca • 
Sr) 0*&3fe*«»K*JB^UfeCi:*l»MT. %K0t4 2 2 fclS&fcLT^ 

&itmMm± 2 5hUfc, 

<fSJS0»J4 2 6> 

*&£#9 9. 5%lii±C0 (Mg-Sr) 0<D&1£it^Uy h£M^T (Ms ■ 

sr) ofrt>&z&mm*ffi>mLtz££*m^x. mmm* 2 2 *;isii$£lt& 

«**««4 2 6 iibfeo 

<^mm4 2 7 > 

£ei£#9 9 . 5 %&L±<D (S r • B a) OCD^*g#^l/ y h£/8V>T (Sr- 
Ba) 0*»£&*«ajK*JBfifcUfc::fc£l»^-*\ Xfflgftl 4 2 2 h LT« 
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&*mmM4 2 7 hut 

<^S#j4 2 8 > 

*ljg#9 9. 5°/o«J:OY 2 0 3 0»^I/'y b fcffl^T Y s 0 3 fr 6 
«l*«*L*:Cfc*l»V^ ^SH0"J4 2 2hl^£bT&MJ^CD3l®£&JCU 
i©«ttW<o*iSiC7yfl:iteW*SJ*l/fc« £©#^xS*££2i;!fc#i4 2 8fcb 

<HJte^!|4 2 9 > 

j&j£#9 9 . 5%m±0Gd J O3O^^l/y h G d * 0 £ £ 

at, 

<HOS0»J4 3O> 

§am*Mbfec:i:4^t, ^«s^4 2 2 fcraa^LT«&jK©*iH*afc5r 

b> d©«H«©*®C7^ffc«!i**^jab&,- £©#7X3£#c£flJg#14 3 0 
h bfeo 

<I5JSM4 3 1 > 

m^ifi 9 9.5 %W±©C e 0iOttlSi*:Ai/ y K*»v%T C e 0 2 #£>£3& 
S#i&Bs£b;fc£i:£|&i,NT. nmmA: 2 2 hH0*£fc: bT&pJBS<D^®£Sfcf$b 

bfe 0 

<H«i^l4 3 2> 

*fcg£#9 9. 5 Xtt±OL a ? O 3 C0^#:^U y h§^l\-CLa 2 0 3 4»f,*S 

b> £<Z>£lgJBI<Z>3E®£:7 y<btt»SJBflftbfc. £©#^*^&£l^&£0y 4 3 2 
hbfco 

<HJS^4 3 3> 

**£#9 9. 5%J^±©YbzO,©^*§#^Uy h fc^T Y b 2 0 3 ;5> £ fc£ 
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<3M8«4 3 4> 

**JGfetf9 9 . 5 %&±<DM g G & zO i&mmfc^ls v htlV>"CMgGd 2 0 < 

®£a*SCb. c:©«IS8JK©*15t:7y'fti«i«%^Ufco £©#7 x^iK^ISife 
094 3 4fcLfc« 
<^aS0>]4 3 5> 

i&Jg#9 9. 5%^±®MgY:O40M^V^ h Sffi^tMg Y 2 0^5> 

«s*««at*^j«U3fc3i:*i»^T. ^m0d4 2 2 bmw.£.\,x&mmcDmim* 

<2SJ60tJ4 3 6 > 

*5»fc*««K*»J*Ufcc:i:*lifcV'» ! C* HIS0>J4 2 2 £|5!*StC VXU&mwm. 
08 4 3 6 fcbfc. 

<mmm437> 

*6&#9 9. 5 %&L±<DC aOdiOiO»tt#^Vy htffl^tCaGd.O* 

QftflMKOSlSC: 7 vntfyMltl&mistii: £ CD # ^ *S*&£1H2E 
004 3 7 hLf:, 
<H3S0!|4 3 8 > 

3 8i:tfcc 
<I«S0S4 3 9 > 
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9 9.5 %W±CDC a L a 2 O *<D&1£fc^ V >y b £/§V>T C aL a 2 0< 
*£**fiMJK£^J«bfc£fc£ltfcV'»T. l«5J60iJ4 2 2 bT^SJBtCD^ 

<f£MS09 4 4 0 > 

9. syotllOSrGd^^M^Uf h^TSrGdiOi 

®<£2fc!£bs co«aSJK©*St:7 vfls«r»S^fiBUfc. d©«r5^atte*** 
034 4 0 t bfco 
<^«g^l 4 4 1 > 

m&.&9 9 . 5 %«±<0SrY»04Otti*^l/y htIV>TS rYiO^^. 
&S«««%^flftUfcCfc*»V%Ts 0*Sfe034 2 2 fcB*fc:bT«3MR©&1H* 
ScJtU CO§WiIt7yft^efiH,fc, C©Sf^^a**HlB«l4 
4 1 tVito 

<mmmAA 2 > 

9 . S%£l±<DS rL a^^M^l/y ht^TSrLajOi 
3b»£&*«&JI££^j£b&£££|&t,NT. H$S0»I4 2 2 £ bT&glgS©a 

.014 4 2iUfeo 
<*»«4 4 3 > 

*Ufe#9 9. 5%W±©BaGd 2 0^»«:^by h^^TBaGd^O^ 

^44 3i:bfc» 
<3£5fe09 4 4 4 > 

ttJK#9 9. 5%JSl±<0BaYi0 4 O«ll«{|:^l/y Mffi^TBaYtO^^ 
«s*«8lfit*^fi8bfc^fc*l»^>T, £ffi09 4 2 2fc«*fcbT««aK<i!>*lil* 

44klfc, 
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<nmm4 4 5 > 

fc&£#9 9. 5 %JJl±OB a L a i0<O«iiB^l/ y f B a L a * 0 4 

fr&&3£»tt*JI2/*Ufc£k*Kl^Tx ^JtM4 2 2 bT 

iO«B«OXIBi:7?rfls«iJB«Mlfc. :©^77St5ll 
#94 4 5 iibfc. 

<mmm4 4 6 > 

*JfiJg#9 9. 5%&±CDMgO : LaB.OftlS^Uy K^ffl^TMgO : L 
aBei>&feafca«*J&/Sbfc£fc«&&V>*t\ 2S*m 2 2 i:|B5«fc:UT««fil 

mmm* 4 6 tifeo 

<HJ(SM4 4 7 > 

*fc£#9 9. 5%J-UOMgO : L a 2 0 sfiDg&Sfl^l/ y h^^TMgO: 
LaiO»*&fc*««K€JfcfifcUfcCi:*l&^T> fS5M4 2 2 hittltffi 
aJ|geD&ia£&fCb> c©#B«©*iBfc:7yfc&JHSJfcJ*b&. £<Z);*77*a 
*£&Hig0!!4 4 7Hf;o 

<mmm4 4 s> 

m&.tfi9 9. 5%Jji±OMgO : S c 2 O s Og|ifS^l/y h^lMMgO : 
S c a Oa*»&&*««JK*J&J*UfcC 3SSS0iJ:4 2 2 fcHIK:UT§ 

SlJKcO^a^&Mb. £©«Ba©*1Efc7yfc<BJH*Jgfifcb;ifc. ' ^^f^^S 
^^HSS^4 4 8 fcLfco 
<H1^4 4 9 > 

ffi&.&9 9 . 5 %£Jl±©MgO : YjOiOiftlg^l/y h^I^TMgO : Y 

iO a a»&£*«»K*j&ifcbfc£ hftusiwcx gsffiftu 2 2 a:H*Rfc:bT«a« 

HSS^4 4 9 hbfco 
<it««4 0 1 > 

fmm4 o i ^ig^c^^^MoMcfiaass^t:— AiRjBfagcj:?)^ 

^Ifc^ C©#aK©*lBttafcKbfej&»^fc 0 Cl<0 3!f9^*«*it«W4 0 1 

fcbfco 
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<J£«c0H4 0 2 > 

mmm 4 1 4 h mm n * tzfiuKj** * ^ * * »; > ^ t x & & 

J*bfc#s Cl©«aiacD«®«±3c3RL«i3&»ofco 7**«*ffc«*0Q 4 0 2 

<ifctt0!4 0 3> 

Jt«t^J4 0 3 i: Ufeo 
<i£«*0i]4 0 4> 

Jttt^l4 0 4 

<it^M4 0 5 > 

-&0H4 0 5 hbfce 
<£t«t^4.0 6> 

|ftM4 0 6 £bfco 
<itf£#!4 0 7 > 

Hagfl|4 0 1 i:|ig«££fii£#9 9. 5%W±©CaO©6l*£<fc^l/y h£«^ 

*tt«tt«E09 4 0 7 i:Ufc. .. . 

<Jtgs0d4 0 8 > 

m&.&9 9 . 5 %U±©S r OOii^U^ h*J5V>T S rOi'^Sfill 
MS«J5ftb:fcZfc*l»V>Ts &&&I4 0 7 It X*«&<ft?8l b feo 

■r©if7^SM*J±*K^I4 0 8 i:bfc« . 
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<tt«0!l4 0 9 > 

jBI^BSjQbfcz: h^^T, J±iK0iJ4 0 7 fcH*£LT#^;**«*f|s«Lfc„ 
£©#^X&&££M&0«J4 0 9 i: Lfc. 
<£fc«(^J4 1 0 > 

f?fij£#9 9- 5%J£l±<D (Ca • S r) OO&ifcfl^l/y h£M^T (Ca • 
Sr) 0*»€>&S«»«€^J«UfcCi:%BjtVNTs J£$S#J 4 0 7 £|S}&tC Itif 

<Jfc£t0iJ4 1 1 > 

*ilJftftS9 9. 5%&L±d> (Mg • S r) OeDftlttfl^U y h£JS^T (Ms • 
Sr) Ofr&fc*fc«Stfc0jfcLfcc:i:*llfcV>Ts i£3&0!14 0 7 fcRttfc UT** 
7*at«*fls«L*:, ^CD*r7X^tS*ifcJKfify4 1 1 fcUfeo 
<Jt«0l4 1 2 > 

ltt£#9 9. 5%&l±<D (Sr * Ba) OOttKStf^U y hfctt^T (Sr- 
Ba) 0*&fe*fiUK«*^J*Ufc£fc*|i&^T* ttK«4 0 7^HaU:it# 

<lfctt«4 13> 

fc&J&#9 9. 5%lil±©Y»0 s ©«ieit:-<l/y h &m VNT Y 2 O 3 *> £ & 3 &2 

c<o*r^^«|gftjt«^4 1 3i:ufco 

<Jt«09 4 1 4> 

*&jg#9 9 . 5 56W±©Gdi0 3<Z>«i»f*:^U«y h fcffli^T Gd •Osfr^fca 
«aJK*^bfcdi:^I^V>T> jt$c#!4.0 7 i:ra««CUT38f7^a6«*fl£lSL 
fco £©#^xa£«*ifctt0!4 1 4i:Lfc. 
<J±I£#I4 1 5 > 

#fcj£#9 9. 5 %£l±©Dy 2 0 3 ©»g#:^W h ftffl^TD y aOs^S* &3 
&ig&£J&??fcOfc££:£l&V>T> Jfcfc&^K 0 7 &R«fcl,T:tf?;*«#SftMRl, 
fc» d©»^^at«*ittt«4 1 5 : af;o 
<±fc^4 1 6 > 
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mm&9 9. 5J«fil±«DCeO,(01ft«^l/y 1> WtCe 0^^5§ 

o £C0«^^aStE*£b«!flf!l4 1 6 hit, 
<tt««S4 1 7 > 

9 9.5 yoJ-UOLajOsO^^l/ y hSffiHTLaiOs*^^ 

feo d©#5>taitE*lt!»«4 1 7 i:Ufeo 
<±fc««4 1 8 > 

*s6Jg#9 9 . 5 96#±0YbaOa©aM£te/*i/ * h*JBVNT YbaO sip ££5 
fe„ £©#9;*afc«*Jttt0!4 1 8 iibfeo 

<&&ei4 i 9 > 

#&&#9 9. 5%JU±©MgGd2 0*CD^^«:^l/y h t^T M g G d * 0< 
*&fe*««JK*»rtbfcsfc*l*v\-e* J£«Ett4 0 7 hHifc LT 
£f£83U;fco £<Ojff^;*2£«*tt«0!4 1 9 £bfco 
<Jt««W4 2 0> 

*sB&#9 9. 5Xtt±OMgYi04O#|jg^l/y h^ffi^MgYzO^^^ 
^^^^JBIS^^bfc3fc5&|^VNT> J£&#I4 0 7 tHfl|CbTif^^^«*f|s 

<J±#!#I4 2 1 > 

*WE#9 9. 5%W±OMgLa a O ( OM^Wy hSS^TMgLa^. 

^ilfc, £<£#7X2£|£*jfc!|fc#!4 2 1 iiLfc* 
<ib««4 2 2 > 

£fc&#9 9. 5%W±©CaGdj0 4 ©j3S^Wf hSffl^TCaGdaO. 

*&&s««jK*»jEftufcc:i:&i&^T. it«LM4 o 7 kHiatfcLT*5^3iS 

<Jfc*E«4 2 3> 

*«#9 9. 5%JSt±©CaYi04CD#«g^Vy h £ffii>T C a Y z 0 <fr *> 
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mVito ZOU* 4 2 3 LJfeo 
<ifc«0«l4 2 4 > 

£6j£#9 9. 5 % W±0 C a L a 2 O ^ Mft^ 1/ y h %m^X C a L a 2 0 4 
<Jt!K^I4 2 5 > 

*56J&#9 9. 5 %tt±0 S r G d » 0 4 ©«HS*^ h S r G d a O < 

*ft$HLfto £<O;tf^;**«&ittt0!l4 2 5 fcUfco 
<Jt«4«4 2 6 > 

i&lSE#9 9. 5 9S£LL<Z>S rY:Oi©M^l/^ h£/SMTS rYiO^e. 

SlUfco C©3tf7^a6«*it«fi«4 2 
<itl£0!!4 2 7> 

9. 5%J^Jb<DS rL aiO^Otttt^Uy hfcfflV^TS rLa*0 4 
<p&fe*««JK*&raj£U&::kfc»^T* Ittt0i4 0 7 UT *F X&fo 

<lt««4 2 8> 

*ft*jb*9 9. 5%tt±<OBaGd2 04CDj»J|gflt^l/y hSfflV^TBaGdjO* 
fctfsSSbfco d®;tf^;*at«*ifc«0l4 2 8 1:1ft, 

<&mm4 2Q> 

m&.&9 9. S56W±OBaYi04O«H(g^i^y h B a Y , 0 <*» & 

^bfto dtO#9^a«*lttt«I4 2 9 2:bfc«- 
<lt«E«4 3 0> 

^£#9 9 . 5%JSlJtOBaL a*0«<0«HB#^^y h *^Va"C B a L a 2 0 4 
fr&***«K*#rtLfc2fc*»^T* tt;iR0>J4 0 7 i:iSl&fc: LT^7^SS 
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iMtUfc. £CD#^X^IK££i;&#'J4 3 OfcLfc, 
<itmM4 3 1 > 

J&£#9 9. 5%iH±<VMgO : L a B .©Jfcfgffc^l/ y h£^TM&0 : L 

S^Srf^Ufeo Z<DU7 7>mfaZl£&m4 3 1 ilbfco 
<J£WJ4 3 2 > 

&8]£3bS9 9. 5%J^±©MgO : L a * 0 aOffiSg^ 1/ y h^MVMMgO : 
L a 2 0 3# i ?>&£^j|8J!B!t:fl5^l/fc;r. t^^'^t, J£«tM4 0 7 iHSI^lCbT^ 
^*&8t£f1^bfc 9 ^7^S«z|tt^4 3 2 i:lfc, 
<tfc<£0D4 3 3 > 

*&&#9 9. 5%J^±OMgO : SerO^^l/y h&M^XMgQ : 
S c*0 3 fr£fc*&§Ij&£^£Ufc;i££I^-t. ftK^J4 0 7 ^itcttif 
^*&«£#$£bfco w©^7X3£^*it«c^J4~3 3tlfe, 
<itmm4 3 4> 

fc&&#9 9. .5%£l±©MgO : YjOjO^^V^ b^^TMgO : Y 
2 0 a a»£fc£^M£Bi?fcUfcc:£:£P&V'>Tv itnm4 0 7i:|5I«tCLT^vX 

<J£3£sSK8;&tfiM> 
2£fi60»J4 0 1-4 4 9 0M®**7^^±6D^g|ffita®^^^nfc7y^ 

£ fc3SJ£0!i 4 0 1-44 9 Jk Tfit&m 401-4 3 4 <D&&f&<Dmmm&&± 

J£fc^lJfi^4 0 1-4 4 9S^tb^J4 0 1-4 3 4 (D&g^D&Sgia^JE 
(Vf) tt<^CD<fc-5tCbTa<J^Ufc 0 
^$£#14 0 1-44 9C:feV^i±. bu® TsWfo*. P D P 3 

<DPDPo^;K^-fe;vfcl&^!-&fS#;* < c F4fc:£tr#x) m. 

7jkismi&-zwm.m*mi&£it. ±m7v4tvam&x.y?->?vx 

&£Rte/B&iS#;*£i$£Lfcmtz:, m^mML^^hVX4 0 OTo 
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kHz <D&&n&&wm bx&mvM&nz&mte 

\£Wm* 0 1-4 3 4\z&^T&, *5fertW®#^^»«*PDPfctta^ - 
©PDP©*ja*Hr;vfc*^fflftm#*fcLT 4 0 0 Torr© H e - 2 % X e *g<& 
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79m 

CIS 
(nn) 


mm. 


Vf 
(V) 




mm 

CO 


mm 
(#> 




(nm) 






£2 






$601401 


25 


10 


F* 


152 


- 


— 


24 


1 


156 




25 


10 




76 


- 


- 


16 


1 


154 


&6DI403 


25 


i 


F* 


38 


- 


- 


10 


3 


160 


1^404 


25 


10 


F2 


38 


- 




15 


1 


152 


*!fl!405 


25 


60 


F* 


38 


- 


- 


30 


1 
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&8&406 


25 


10 


F* 


7.6 




- 


5 


7 


166 


18*407 


25 


10 


F* 


7.6 


N* 


752 


6 


10 


165 


$199408 


100 


10 


Fa 


7.6 


- 


- 


22 


1 


152 


mm 


25 


1 


HF 


38 


- 


- 


5 


12 


166 


111410 


25 


10 


HF 


7.6 


N 2 


752 


2 


15 


168 


*I«411 


25 


10 


BFj 


7.6 


- 


- 


4 


10 


163 


H1H412 


25 


10 


SbFs 


7.6 


- 




5 


7 


159 


§SIfl413 


25 


10 


SF* 


7.6 


- 


- 


2 


11 


165 


II0I414 


25 


10 


F 2 


152 


- 


- 


10 


i 


151 


*1«415 


25 


1 


HF 


38 






2 


7 


156 


8M416 


25 


10 


F 2 


152 






36 


2 


170 
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25 


1 


HF 


38 
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15 
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10 


F2 


152 
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10 


F 2 


152 
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173 


»420 


25 


1 


HF 


38 
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18 
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10 


Fa 


152 
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7 


178 
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[*1 6] 





mm* 




7«yW 

«« 

(nm) 




mm 

Vf 
(V) 






(*) 


ri 


(Torr) 


(nm) 


$««422 


CaO 










10 


8 


170 


muzz 


SrO 










16 


1 


156 




BaO 










15 


1 


161 


$18425 


(Ca-Sr)O 










12 


2 


151 




(Mg-Sr)O 










10 


2 


150 


mun 


(Sr-Ba)O 










16 


I 


154 




Y«0 3 


25 




HF 


38 


8 


2 


190 


mm 


GdaOa 


6 


..'"1" 


183 


$18430 












5 


2 


180 




Ce<h 










10 


2 


183 


$199432 


La 2 0 3 










7 


4 


171 


1**433 












7 


3 


173 


$£1434 


MgGdaO^ 












" 3 


180 


$19435 


MgY2 0-i 










8 


3 


1 173 
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[151 7] 









7*1*1 

(nm) 


mm 


*3flft 
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Vf 
(V) 




(t) 


(ft) 




(Torr) 


,** 

(nm) 


$*fl436 


MgLa 2 0< 










6 


2 
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Ca6d 2 04 










5 


1 


183 


I1I43S 


CaY 2 0* 










7 


1 


177 




CaLaaO* 










9 


2 


177 


*M440 


SrGdzO* 










10 


4 


164 


£S«!44i 


SrY s 04 










10 


4 


163 


SIA442 


SrLa 2 0i 


25 




nr 


00 


12 


3 


170 


M443 


BaGd 2 0< 




15 


3 


171 


143444 


BaY 2 04 










18 


1 


175 


$S«445 


BaLaaO* 










16 


1 


171 


HM446 


KgOrLaB, 










10 


2 


155 


£10!447 


MgO:La*0 3 










8 


4 


156 


*1«448 


MgO:Sc 2 0 3 










12 


5 


153 


Ii«449 


MgO:Y 2 0 3 










12 


2 


153 
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[*1 8] 









7>j>W 
(OS* 
(nm) 


mm 


Vf 
(V) 










(Torr) 


(nm) 




MgO 












17 


172 




MgO 












10 


165 


mm 


MgO 












22 


196 


mmo4 


MgO 












510 


201 


ttS«405 


MgO 












30 


195 


tt^406 


MgO 












560 


200 


MMQ7 


CaO 












20 


180 




SrO 












22 


185 


mm 


BaO 


- 


- 


- 




m 


28 


186 


ttgfl41Q 


(Ca-Sr)O 












25 


179 


mmi 


(Mg-Sr)O 












22 


176 


mmz 


(Sr-Ba)O 












25 


191 


wmz 


Y*0 3 












18 


213 


muu 


Gd 2 0 3 












2.0 


206 


mms 


DyaOs 












25 


200 


mme 


CeOa 












16 


198 


mu7 


LazOa 












19 


190 
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mmtm 


/ /luwn 

(na) 


mm 












(Torr) 


mm 

(nm) 


fin 




YbzOa 












26 


208 


M419 


MgGd 2 0< 












16 


212 




MgYzO* 












18 


190 


mm 


MgLa 2 0< 












26 


185 


M422 


Ca6ds04 












14 


187 


M423 


CaY 2 04 












16 


189 


mUZ4 


CaLaz04 












20 


192 


J6M425 














22 


192 


W426 


SrY 2 0* 


- 


— 


— 


— 




27 


185 


muzi 


SrLaiO* 












18 


195 


mm 


BaGdsO* 












16 


202 


mmz9 


BaY 2 04 












"ii 


201 




BaLa:04 












24 


206 


BM431 


MgO:LaBs 












18 


188 


mmz 


MgOzLazOs 












14 


180 


it««433 


MgOlSCzOa 












16 


182 


KM434 


MgO:Y 2 0 3 












16 


186 



II 5-11 9fr£0J£i>>&J;-3l3x J£«0I4 0 1-4 0 3, 40 5M4 0 
7-4 3 4-eiiMI (MgCOa) ^10-30 nmhit^m < €MBJK&S£ 
^fig^n. Mff 0»5fe*^«Jt«E«|4 0 0 (MgCO,) 

6 $ «iS«Sim±'*t:^^tvfcCDfc:^U,.|||6«ni4 0 1^4 4 9"CI^ 1-18 

*&Jtt*l»#«flEtt]fc«4H4 0 1X154 0 2T*{±1 7 2^1 6 5 VTS^fe 
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<D£*r Us ttmm4 o o 2 tzntj&Tznnm* 01-41 5t-» isi 

-16 8 V fc^qp©<* t). itmm4 0 3-4 0 6-Ciil 9 5-2 0 1 V-efco 
tz<DizMV. *t«0»J4 0 3-4 0 6 fc:*fJ5&-r*IS160M 1 6-4 2 lt'iil 7 0 
-180V m££b$5t#l4 0 7-4 3 4Tlil 7 6-2 1 3 VT-fco 

fcODfcttU &mm4 0 7-4 3 4C^JtS-r*ll«S^I4 2 2-4 4 9flil 5 0 

(OfcSMgCOs^Mg (OH) ^c^Hf a i hfci:5i&^&n<E>-e x JK*tt®& 

jfcLSi^o £«D|gJR N ^^©MgO^^FPDcD^fg^a^diS^tVCDfeSM 
gCOs^Mg (OH) a *C*Jtr*Cfctt?&^3&<. RtfuDW3MH£*|$!_fc'C 

S O »3»c«0«IM^ttti:%lS £ -7 y fc®m<Dte VNM O *&5fcS$ ^ B&PF— T' & £ 

y^hftJBA«MOxFv (MttM«4Sf-C» t)x 0^X<2, 0<Y^4T-& 

*K ^7>;MJJ:bt7y^, 7yft**#7s B F 3> SbFsXfi 

SF4Sf%fflir>fct)x sKv>tt7^fb«rJB<ojg[$ftQ. l - l 0 o 0 nmcofSffiftc 
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tfFPDCMfChot^f^MgCOj^Mg (OH) b&VA 
»s tl§-C±IBMgC0 3 ^Mg (OH) ^ti£t^KiJ7®H^FI$ 

m<Dmm%£ <Mgco a *s) *?im\hm (Mg <oh> i«) ©£i«*KFib»^tt 

h&X%%« 

sasrs-fcic j: yimmzMj&Ttiiz, mxtevrnmizF 

PDHtS^MgO^CD^H (MgC0 3 f) ^frmit® {Mg (OH) ,9) 

04f<D&mm (MgCOzm (Mg (OH) a ^F) tfC0 2 MH20 

x m*&<Z>mW1fi-7 yfllttIC: «fc D«tt£*U MgOtg©^p*g (MgCOs?) 
•S»*lft<b«r (Ms (OH) ,«) ©£j**l«jfctf^a:8iMrsc:fc#T&3» 

fcMsOSKDzKSMbfcr (Mg (OH) tt$) AS^^^FKfci:§l3^H20^UTI^ 
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Cfc^mftMgCOa^Mg (OH) ^C^^Sl^^fc:^ iXiT± 

SMgco^Mg (oh) i«%»*r*jK«r^«iaxgi^ifflssjaixtti»^x 

HLfcfrtJi? l-T60Tor rCD#*;&7 y fctfiffifc: J; 9 «*#XttM g 0*& 

* fc±gB0MBlKSMV>T F P D SSirrtUf . F P D ©SjgxSfc^lSfcffi* 
T-#£0T> ^®t:FPD^i^it-C^S 0 

£fc*tR©*®fc7Vi/# U±|«^««fl2«&«^&3S:S«2SIJK*J&afcb, CCDS 

s FPD08jfiafii:«^TftMmit>eA«n«»»it«, &^J8S#*^ 

. 7 y-fb****;^ B F 3> SbF 5 XliSF4«%^V\fc[) N *t>tt7 yfcfcrJBeo 
j£££0. 1- 1 0 0 0nmO«iWCK€t*i«x ±f32&JR *J6fc:Hfc»C %t 
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1. ^£(13)cpa®£MgO , CaO, SrO, BaO, !7*;1/:2j y ±3$j£-&^ 
<b«l0^rni>«c «fc SB$£tifcJl#:ft(i4a)h. roi3m*fc(14a)©*i!fc:j&j8 

2. ^£(13)©3fM£MgO, CaO, SrO, BaO, 7";i/;fr U ±£«^« 

fls«&<0^r*t**fc:J: D3KfiS*n4Jllf*:(34a)i>s7 y<fa ixfcM g O , 
CaO, SrO, BaO, y ±«1fi^»fls«5«U < J±#±IS«Yb«a, Xtt 

tvv# y±^ib^SU t #±^^fb^®m^■^b^6Dv^T^^^coJj&^^fflv^TS 
gjc£*tfcFPDJ3&MJg£« 

3. 7 y{fcitoJ3<1410#MOxFY (MliMg, Ca, Sr, Ba, 7\n,*y±& 

*>K 0£X<2, 0<Y34-Cfc*. ) -Cfc3»#JKl-:*tt2ffl«©FPDffl 

4. 7yfti«jJB(14b)<jS3lf^4*7y*<b»i:MffO, CaO, SrO, BaO, 
±«»ft^©«*Kft«ff<©v-«rtv*i:©Kj©fc J:o-r»e»ttfc»*3H 1 X» 2f3 

5. ^«7yIftitf7y$A*7 % 7y<b7K^**^> B F as SbFsXttS 
F 4 <D is r tl ^T- tb % ffi& m 4 sB« © F P D j§ fttfJOL 

6. 7*fc#r«(14b)«Dff$jbS0 . 1 — 1 0 0 0xnxrC**S#^lJB:VM,5V> 
ma»ffi«<DFPDM««IK. 

7. ^£(13)©3l®fcMgO, CaO, SrO, BaO, 7 JVti V ±m&'&m 

14a)<Z>aHlC7 yfis«&«(14b)i^r*XSi: 
*^*r F P D A ftKM4>Kaft£*ft. 
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8 . mmiz)<Dmmtm&miu)z&&tp-cffi.j&? ziimts 

? y mtm c x mmmmt z> z ^ c «t t> ^rtaM^f^c i4a)cDi&® C7^ft«ii(i4 

7 IBH© F P T>m%ma>WM3Vk. 

9 . at«(i3)o*iBciii*flt(iu)*scs«f"-eM-*-*x«k % 

*CK*«:(14a)*^ftfc»*tfc«fcMBK**(14a)*^ft+Ttt«bTt» 

f3j&«M 14a) £?£f£ft ^tSIili, 

iSTs^-y y 3Sft«fcT3i]aflIt * i i: fc i D «IfiI*#(14a)oaiC 7 y ft 
$JB ( 14b ) £ JBfifc r S IS £ 

^^tflS^ig 7 IB8©F P DfflfiUKtt©»3&#as. 

1 0. Mfctt*^(14a)2lV7yfti»JB(14b)4«JBfifc$tife3jsfe{13)©^*^ 
ttit m , m±X ^XiiiSittC^tMtS Z t £ t) fir2BIB*tt(14a 

)ost4ft*ff $ stays 8 xi± 9 saaoF p Dffl«aiiR<&»ae7jac. 

11. MgO, CaO, SrO, BaO, 3^* y ±»fc^Hft«&«b < tt# 

±»ttft«r, v ±mM4tm&vft±mmfc®(D&&mfc®<D\,sirHte> 

<D&**i$x&7 ymfcmtx&mmmrzzbiz&QmzMgo, cao, s 

rO, BaO, V ±9H*#ttft<ft« b < tt#±mft«, XttT-W/*y± 

«»ft*2ir5#±»Mftttoa^ttft«i<ov>rix*»©»3fe*7 yftftjifc-ritai 

lagB^s/ft^lBCJ: D4ft«^tifcMgO, CaQ, SrO, BaO, U 

±«a^R<b»si/ < tt#±iRKft», xttTvif* y ±aKft»auE*±«»ft 

4b©ffi'fr»ft«B<Dt^1'ttip<03l&5fe'i:^-f >^&$gi«fc%&£-bTIit#^— :* 
**t* F P D A IRMU>lUft£&. 

1 2. m±i& 1-7 6 0 T o r r<D^f^«7 » sUftftifc J; tu MgO, CaO 
, SrO, BaO, y ±sa-&«ft«l« b < tt#±»Kft«B, XfcfcT/r,* 
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, sBtA&MgO, CaO, SrO, BaO, 7;V*'J±»t^ftfl:ft^l<S# 

13. #Xt7yMjS7^I^, 7 Wb3kfg#*. B F 3> SbFsXtt 
S F4<©^r*xfr"C**»:£Jg7&v> 112 ^ftifrlBIB© F P D M&SltOlgg 

S^ttfcMgO, CaO, SrO, BaO, U ±m&-&m<b%nm U < t±# 

1 5. 7 Wfc^J§£>Jl£#0 . 1- 1 0 0 0 nni-e<&*ii5:&JHl 4f3©<Z>*&5fc 

i 6 . mmm 1 4x» 1 5iea©7yft«iflct*a§tifcMgo, c ao, 

SrO, BaO, r^/* y ±«4ft^tt<b«ff«?b < tt#±5RKfls%, xttr^* y 

1 7. SH&g 14X1±1 5g3«©7yfb«&JSfcT*a^*tfcMsO, CaO, 
SrO, BaO, 7"^* y ±»*«^b«i*U < tt*±»IHh4to, xttr/u* y 

Do 

i 9. xmwo&mtzmu yx«£jRflMs«i, 7vi/jE7y±s«fc«ai&BMfc 
#±a&SBMb«&, XttT;^*y±«^jRfirje#±«^jR<o»[^tt^b«i3Ep6 

KrtB«»iit(54)€«r^JK7 »y *^b3WCT*®«Lsr * ^ «t »} mu&mmis 

4)oaiBK:7 5rft«ii(55)^t«iSi:x 

- 90 - 



2 0. 7s/ft«S(55)tfMOxFY (fiU MliT'/U* U ±S^«, 7-;i/3b»J± 
0^X<2, 0<Y^4tfe5o ) 9ia$2©FPDM 
2 l. 7y-fb«jjg(S5)3&s#^«7y3!ifti#Ji:. 7-;v* u±»^«K<tL«i, tvi/ 
&JB©1fc*&to4fofc©SJfcfc£&»5tt*ai33fcK 1 9XI±2 0 ISIS© FPDffl^ 

2 2- ^7^»7>y^ 7 y<fc;?|C5&#:*. BFs. SbFsXfci: 
S F ^Nfn^T-fc SIS^IS 2 1 fBI8<D F P Dffi«MM©i^3a^^ 0 

2 3. 7y-fb«F»<55)<Z)J»^*sO. 1-1 0 0 OnmT^SsS^l 9^^l 
2 2V>-rn^f3^©FPDM«Mm©^jg^&o 

2 4. m&m. 1 9 &VnL 2 3 ^•?H&<DJ5&IZ£. D»5S^nfcF PDM§l<i 

25. »*SI2 4|B«<0«ttlll*ffl^fcFPD« 
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3? *<D C 0 2 H 2 0 £ SJ6 f £ 3 % 7 y -fb^jjg #©±1" S - 2: 

cfc t) . MgO^CFPDttt^MgCO^Mg (OH) 2 ^^£D^5C <£gfcit 

C©®S*ffcl 4 a.<Dm.WlZ7 yfcttom 1 4b^$tl5 0 yvfctom 1 4btt 
MOxFv (MttMg, Ca, Sr, Ba, 7>)V-h U ±SH0l-&^JBXt±#±Jg&JK 

Y^4-£&* e ) T&»K ii©7yfls«jJB14bt±dtfx«7y3!8-fcjW2:Mg04S? 
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*n 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

in t— 

IN RE APPLICATION OF: Hideaki SAKURAI, et al. 
FILING DATE: Herewith 

FOR: PROTECTIVE THIN FILM FOR FPDs, METHOD FOR PRODUCING SAID THIN FILM AND FP^f 3 

USING SAID THIN FILM '° 

LIST OF INVENTORS' NAMES AND ADDRESSES 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Listed below are the names and addresses of the inventors for the above-identified patent application. 

Hideaki SAKURAI Omiya-shi, Japan 

Yukiya YAMASHITA Omiya-shi, Japan 

Yoshirou KUROMITSU Omiya-shi, Japan 

A declaration containing all the necessary information will be submitted at a later date. 
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